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PECLARATION OF INVENTORUNPER37 C.F.R. S1.131 

L Micjhael Sasges, .having a post office address at 1711 MortimBr St. Victoria 
BC Canada VSP 3A9, hereby declare and say as follows: 

1. 1 am the sole inventor of the subject matter disclosed and claimed in 
independent Claims L 7 and 15 t»f die above-identified United States patent ^pUcadon. In 
preparing this Declaration. I have fsviswed the following documents: 

i 

♦ tke above-identified United States patent application 

# the Official Action dated March 12, 2003; 

m United States patent 6,057,917 (Petersen et al. (Petersen)] and 

• the Response being subxnitted concurrently herewitiL 
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15, &3m the conccpdcsn thereof up 



2. 1 conceived tde subject matter of at least independent Claims 1. 7 
15 prior to the Fehni^ 26. 1999 pt iority date of Petersen. Furfliermare, 1 aeted to diUgendy 
reduce to practice the object tnattl ^^^^ ^^^^^^^ ^^^^ ^ independent Claims 1, 7 and 



:o at least February 26, 1999, in NAFTA member ooimtry 
Canada- Moreover, from a date pr or to February 26, 1999. 1 dili^y continued to ..oik to 
refme the subjecrt matter of the iiivsnrion recited in itidependent Claims 1, 7 and 15, and I 
aver that a constructive reduction to practice of that subject matter occurred at least as of the 
filing of United States Patent Appii cation No. 09/846,682 on May 2, 2001 . 

3. Enclosed as Exhibit 1 is a copy of an excerpt from my laboratory 
notebook iUustrating a sensor having a silicon carbide (SiC) photodiode. Also enclosed as 
Exhibits 2 and 3 are copies of! irawings illustrating tlie major components (sensor pre- 
asssmbly in Exhibit 2 and port' ^robe in Exhibit 3) of a sezisor assembly for use in an 
ultraviolet li^t fluid sterilizing Upparams sold by Trojan Technologies Inc. under the 
tradename System UV8000™ (sie title block of the drawings in Exhibits 2 and 3). Also 
enclosed here>?dth as Exhibit 4 is an imemal presentation extolling the use of a silicon 
carbide photodiode in place of ail "existing photodiode^' in a radiation sensor. Also enclosed 
hcrawrti as Exhibit 5 is a hrochiL (d 1998) iUustrating die ultraviolet ligiit fluid sterilizit^ 
apparatus sold by Trojan Technologies hic, under the tradename System UV8000™ - page 5 



icoiporating the "existing photodiode'O nsed to monitor 

prior to February 26, 1999, I conceived of using a silicon 
and 4) in a sensor assembly (Exhibits 2 and 3) fiafr an 
apparatus such as ihe one sold by Trojan Technologies Inc. 
under the tradename Sj^tem LTV &000™ (Exhibit 5). I aver that each document of Exhibits 1- 
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5 was created prior to Februaiy 26 
Exbibits 1 and 4 prior to Februaiy 
provide evidence that tiie aiveuridn 
conceptiou thereof up to at least Febpiary 
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1999 aod that 1 persoi 
(, 1999. r aver that the 
was being diligently 
26. 1999. 



.nally created the documents of 
(jLOCuraents of Eachibits l-S also 
reduced to practice from the 



of 



5. Enclosed as* Exhibit 6 is a copy 
cantin-ued development of fee invertion recited in independent 
was generated fiom field experimlnts which -evidence that, 
prior to February 26, 1999 up uitil the filing of United 
09/846,682 on May 2, 2001, T (ani others under my 
diligently continued to woik to ref5.Tie the subject matter of 
7 and 15. T aver that a construc4ye redaction to pracnoe 
least as of May 2, 200 1. 



direction 



ihe 



sterilize 



6, The combination of Exhibits 1-5 
ultraviolet h'ght flmd sterilizing apparatus including: at 
configured to irradiate a fluid wilh ultra\iolet ligbi to 
sensitive silicon carbide photwiode, said photodiode 
proportional to the intensity of Xjltraviolet light detected 
outer housing comprising an optically transparent windoiw 
located inade said housing and a£ jaoent said' transparent 

combination 



7. The 
ultraviolet light fluid steriKzati 
ultraviolet light source configured 
least one ultraviolet li^t sensor 



of Exhibits 1-5 
3n apparatus including: 

to emit ultraviolet h^t 
comprising a silicon carbide 



experimental data showmg 
Claims 1, 7 and 15. This data 
during the period from a date 
States Patent Application No. 
at Trojan Technologies Inc.) 
invention recited in Claims 1, 
o!f that subject matter occurred, at 



show 



an invention directed to an 
ijeast one ultraviolet light source 
the fluid; an ultraviolet light 
:?apable of generating a signaJ 
said photodiode; and a sealed 
, said silicon carbide photodiode 
window (see Claim 1). 



by 
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8. The combi3i4i°^ Exhibits 1-5 show|s 
method of sterilizmg a fluid ^l^^li2pg an lAtralvioiet light 



steriHzation apparatus includmg a fluid cAxsmh^, at least one 

^db Bltracviolet ligbt source 



sense 



least one ultra^dolet li^ sensor, 
li^ into the fluid chamber, and iach ultrkvi<|)let light 

: I 

I ' ' I 

photodiode, said metbod mcludinir th^ steps jof: flowing 
ultraviolet light sterilization appanitus; ixradiatmg the fluid 
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least o»e ultraviolet light source 



of the steriliziation apparatus 



ultr^-violet light in the fluid chauibsr with the; ultraviolet Itgfa 
froTU the uliraviolet light sensor with the contrpUer, aaid adjrring 



intensity in the chamber with an 

! 
I 

Claim 15). 



ouQ)ut sim^il from the cj^itroUer 



9. Therefore, ; it ;is evident that Uniteci 



States Patent Application No. 
jfcat was conceived of prior to 
February 26, 1999 and was diligcitly reduced to practice dxi0g the period from a date prior 

filing of Uioited Stains Plaient Applicatior No. 09/B46,6S2 



I ' i 

09/546,682 (filed on May 2, 20pi} claims | an. mvention 

i 

to Februaay 26, 1999 up until the 
on May 2, 2001. 

10. I hereby ieclare thalt ali statements n 

axe true and that all statements ciade on iinftprmation and 

> j 

further that the^e statements were made witf^ the Icnowled, 



the like so made are punishable by fine or imprisonment, 
18 of Ae United States Code, 



and thai such wilful fals 



validity of the application or aAy patent issued thereon. 



PAGE 5/19 ' RCVD AT 11/12/2003 11 :44:2g AM [Eastern Standard fime] ' SVR:USPT0-EFXRF-1f6 ' DNIS:8729: 



ade! 



an invBinion directed to a 
sterilization apparatus, the 
ultraviolet li^ source, and at 
configured to emit ultraviolet 
comprising a siUcoii carbide 
fluid into the chamber of the 
ultraviolet light from the at 
measuring the intensity of the 
>ensor; sensing an output signal 
the level of ultraviolet light 
to the li^ source (see 



herein of our own knowledge 
5plief ais believed to be true; and 
(hat wilful felse statements and 
otijboth, under Section 100 1 of Title 
statements may jeopardize the 
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Declared and signed at [Victoria, Bi itisb 




! ! 



' ! 
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Golvmbia, Canada. 



<5 ^ep ZOJ>^_ 



Se|Dtember9, 2003 
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EvdlutiohofUV j 
Ught Technology: 

For over 60 years}^ultra\{io^ (UV)' 
fight has been used as a practical 
and c6st-d^c^e\mem6ti\^^^^ ' 
disinfect many tyf)es offjquids^^ 

mrereeep^^Mi^^^ 
alsobeewusedto, destrpyiresidual 
ozone, in ttie^ijharm.aceuti(^( and 
beverage /ndustries, where qione 
is often utilized io disihi^e^ct and 
oxidize traci) organjcs, Fi^sidiial 
ozone js destroyed becaiise it ^ ^ 
negatlvely/mf^ct$ tM\Qi^^f ' 
rmished products^ ' i ^ 

UV1amf)S\ernkdng light enimilTf'. , 
the mvelen^th: regions igv^r ^^ 
220 nm tiave been found to 
effective iryreducing tdkl organic 
carbon.j[roci levels in w^teranf) 
are us^\e)ae{^iv$tyjnj)ltrapurf 
water treatnient^fort^B'Sernh ■ . 
conductprindusiiy^^ Be^pptionof 
trace prganiclevefs^uitrapure , 
mterls critical to product yield 
and overall water treatnient 
. system performance:. 



Apfilying UV Energy 
in liquid Applications 

Spacific amoums of UV energy (applied UV 
dose) are requlrad lo eftectiN/ety dfeslroy miop' 
oraahisms. break apart TOC compounds or 

BliminitB ozone residuats- 

AppLlad UV dose is measured as the produd 

UV ligm Intensity times ttie exposure time 

ihe lamp arr^y. 

(A) oisiniectioit 

Micro-organisms vary In ttieif sensltivrty lo 
UV epergy. Lethal doses lor various micro- 
organisms are known and well documented 
^ stiown in the ctiart belo*. 



of 

within 



Many of these organisms are destroyed with 
nilnlmal amounts of UV energy (in most cases, 
less than 20,000 pwatt-s/cm^). All Troian 
UVBOOO low and medium pressure lamp UV 
systems are designed to prtivide UV doses 10 

excess of 30,000 pwatt-s/cm' at the end of temp 
life to erisurB mlmmum reductions of 99.9%. 

(B) Ozone DesUuctioA 

Reduction of residual ozone Is accomplished at 
the UV wavelength of 253,7 nanometers (nm). 
Otone. when exposed to UV light, reaches an 
excited state more rapidly and is consumed to 
leave only the oxygen molecule dissolved in the 
water. Eftective dissocialion of up to 1 part per 
million (ppm) of residual ozone can be achieved 
with an applied UV dose of 90,000 pwatt-s/cm'. 



' Ultraviolet Dose Required for 99.9% Inactlvation of 
Various Micro-organisms <jiwatt-s/ cm^ 



Bsc^rla 

Badljus anthrcsifi 
Bacillus mfigattierium {veg.) 
BaciUus megaUtcrluni (spore) 
BadRus fiutnills (tniited vbo. & sport) 
Clostridium l£iani • 
Coiynfi&actBrium dtpthtirlae 
EbajtheliavPhDsa 
Escnertchia Coll. 

Lepiosplr? • I 

MlccQcoccus caitdldus 
MicrDCQQcus radipdurans 
Wteraeoccus sphaenjicJfiS 
Myw^acierlum tuberculosis 
Neisseria uaiarhhaltfr 
PhifiDmonastumefaciBns 
PrG(teu5Vulgan5 
PsBudomonas aeiugdnosa 

saimonaiia \ 
Sam\oneild enienudis 
S&tnionekla paratyphii 
Sajmonfilla Typhi 
Sarcina linea 
Serrirtla marcescans 
SKgeDa dysftateriaa '• 
St|igal&flexnari 
Sllloella pafadysBineriaB 
spirillum rubsum 
SiaphlocQocus aibu^ 
staphtococcus aureus 

Stnepiococcus tactls 
streprocaccus pyopenes 
sbepiDQoccus viridans 
\fibrio comma 



U\f Dose 



• s^soqli'if; 

m 



Virus 

Adenovims Type 3 
Bacteflophagd 
Coxsacfdd AZ 
HepattttsA 
inlluenza virus 

PDliOVt[U» 

Rotavirus 

Tobaco Mosaic vims 



Yea^ 
Bator's yaast 
Brewer's yea&t 
Common yesst Cake 
Saccharomyces cerevldae 
Saccnarpmyces enipsoldaa 
Saccharornyoaa sp. 



Mould SpoT«s 

Aspergillus fla^ms 
AspergilUiS glaucus 
Aspergillus nigaf 
Oospore Lactls 
Penidlltvin diottatinn 
Peniciiiium expansum 
PeniciUium rpqueforti 



ProtDzoa 

ChloTElla Vulgaris 
rlQtnatodfl eoQS 
Paramectuni 



UV Dose 



.1. 



■■'•■■Mwe 

'i;i5f?,DO0|r. 



mtorattw. Tl» dQ*« haw 
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(C) TOG Reduction 

Total organic carton ffOC) reduction with 
UV energy Is more complex than inactivgtion 
of microbes or destruction of residual ozone. 
Ttiere are different niechanisms at worK 
dependent on the type of UV lamp used. 
Where 1&5 nm low pressure UV lamp systems 
are used, the working mechanism is the direct 
photolysis of water. Thts process creates 
powerful hydroxyl (OHT radicals that attack 
organic compounds and break them into acld- 
based groups which can readily be absorbed 
by ion exchange systems, it complete osddation 
occurs, QOz and HzO are the final products- This 
mechanism functions In a thin water layer due 
to the poor transmission of short wavelengths 
in water. 

Where broad spectrum medium pressure UV 
lamp systems are used, two mechanisms are 
at wortc The lower wavelength emissions (below 
220 nm). create hydroxyl radicals. Direct 



photolysis of the organU; contaminants also 
occurs as airesuit o1 the longer wavelengUis 

emitted by the medium pressure UV lamp. These 
longer wavelengttis can be efffecth/e for organic 
compounds that have a UV absorption ma)^mum 
higher than 22D nm. Since longer wavelengths atje 
more readi.ly transmitted, thrs second mechanisn* 
win function weii at distances from the lamp ] 
which are greater than those used for the direct | 
photolyslsiof v^Bi. In this regard, the medium ■ 
pressure lamp is often considered lo be a better! 
choice lorthls unit operation in a high purity i 
water application. \ 
Generally, high applied UV doses are required iq 
break apart organic bonds. UV doses start as low 
as 90,000 pwatt-s/cm" and can exceed 3O0.0OO1 
pwatt-s/cm* depending on the type and l^vel of ! 
organlcto be treated. In ofderto assess your | 
requirements, contact Trojan for assistance in i 
designing die appropriate UV system for your j 
TOC reduction application. \ 




Trojan: The Compcany 
and its UV Technology 
Philosophy , 

Trojan Tecttnotogies inc. has .worked 
dflfgenttyjo provide sound^yVteciinpiogy 
to oiif valued cfistomers fQr,<mr.20 years, 
industries fme*tfusted ourdesignsfor 
quality, reilabllity khd con^sileiot 
performance. Our ftilly equipped researcii 
raciiities, complete witii microbiological 
and ctjemicai'iabpratohesi have , 
deveidped scientificaiiyi'base'd 



tedtipolpsfy solutions whictJ,exceed 
ioday'slrequirements and discover ^ 
'Wniprroyirs opportunities. * I i i 

I J ! j ^' ^ I 1 '■,! I ji • I 

Ouf\eijQiheerihg^stmf'crdate the 'f^ost 
'cost-ffBciive desighsithrough spjjnd . 
engiff^ring practices, t)ased on\scJennnt \ 
research e^pd High-quality standards^ 

TO\C^mpiQpent our research and^ , | 
engineen'ng acdvitles, Trojan's ^es andl 
ma'ri(ftfriQ\teamproyidesc^^ ' \^ 
cu^tori^ey contact and after-salSs, f enffc^ l| 
s^oi^tpnonB\Ourthi^strategiQ .j ' 

■ waj^hpuseand'o^^ 

' with 'a\c6mmi^ distributor nefwqri<j . 
prvvfdej&fficient and timely sefS^ice\to^a 
^grqvtdn0giobalfm'rl(etR , 
pai^iandiitschntcat^ seryices ar€( pnty a ' 

:Your,uir needs are ouinrst priori^. ; 

i i;:'' ' ■ : ui • 



UV Lamps 

All Trojan UV lamps are manufactured and quality 
Inspected to our engineered specifications. Troian 
specifies to Its lamp suppliers the materials, 
dimensions, electrical and UV output qualities 
that are acceptable for use in its UV systems. 




Troian low pressure UV lamps have output peaks 
at either 253.7 nm for disinfection and ozone 
destruction capabilities or 185 nm for the 
reduction of TOO in high purity waters. Trojan 
medium pressure UV lamps emit a broad spectral 
output, in the range of 200-400 nm. with peaks of 
energy fine-tuned for maximum output efficiency 
so ttet disinfection, ozone destruction and TOC 
reduction can be obtained with one lamp. 



liiMEMIltlil 




All Trojan UV lamps have uniquely designed, 
single ended electrical connections complete with 
a dielectric barrier between pins to ensure a high 
degree of electrical Integrtty and safety. 
The single ended lamp design allows many Trojan 
UV systems to be serviced from one end of the 
installed vessel, at working height HImlnating half 
the electrical and water sealing connections 
reduces the required maintenance time compared 
to most other manufactured UV systems. 
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Quartz Sleeves 

All UV lamps in Troian systems are protected by 
fused quartz sleeves, designed to allow maximum 
emission (greater than 95%) of the available UV 
energy from the lamps. 




i 

polish loop^ to prevent the oxidation wavelengths 
from passlrJg into the ulirapure water. T>ie use of 
ozone free ^aart2 in these critical areas reduces 
the potential for oxidaRon of trace organlcs| 
present which ensures the resisUvity of the wate : 
does not fall lietow acceptable values. 
The strain lestlng. conducted by an independent 
testing laboratory, has concluded that the quartz 
sleeve materials used in Trojan medium prjessun i 
lamp UVSOOO systems possess a high de^Tte o1 
strength: Our designs can tolerate higher , 
flowr^es - , . 

hydraulic snesses imparted by flow patteijns into 



and through our medium pressure UV systems 



t/vswW™ attain i&$t&d qvsrtz sf^eve 

Trojan medium pressure UV lamp systems utilize 
strain tested quartz sleeves, available in natural or 
ozone free materials. Natural quarfe materials are 
used In non-critlcal areas of the ultrapure water 
system. Ozone free quartz is used in critical 
disinfection locations such as semiconductor 



Power Supplies 

In maintaining our commitment to developing 
leading edge UV technologies. Trojan scientists 
and engineers have developed mora efficient 
electronic power supplies. These electronic 





ballasts provide stable UV lamp Input Pjower 
resulting in elevated levels of UV energy front the 
lamps within our low pressur? lamp U^[80OO[ 
systeins- Trojan systems provide higher applied 
UV doses when compared to other similar sipd 
systOTS In the markei. Use of such highly Bf|icient 
electronic ballasts also reduces requirements for 
cooling in control panels. 
Trojan has also pioneered the development a 
notebi ok computer sized electronic qow^r stipply 



medium pressure lamp UV8000 syst£ 



ms. 



vsflabh input &tectronIc b&ttast 




forits.. , 
Cumbersome panels and heavy, outdated 
transfprmer/capacltor technology areTopIaced by 
a tuny variable input high frequency Ifowerfeupply 
found only in Trojan medium pressure lamij 
UV8000 systenrts- A significant advancement 
in this electronic power supply is ltsjabllity Jo 
autdirpatically increase or deci^ase th^e UV output 
Irom the lamp according to conditions of lamp 
age' qr flow, m any specific application. 



PAGE 15/19 • RCVD AT 1 1/12/2003 11 :44:28 AM [Eastern Standard Tifne] ' SVR:USPTOff XRF-1/6 * DNIS:8729300 ' CSID: » DURATION (fnfn-ss):08-32 



11/12/83 11:51 FAX 



COWLINGS 



. " a 016 




TQt>A AH SVS1E1VI 



UV Reactor Chambers^ | 



UVSQOO reactors 
by ptckllQ{ 



micro-inchBd, 



assembly, 
chscKed 

Clean roo 
quality 
your dQPi' 



„,t„.« are tuW penetration weldlsd ^ 
. stainless steel. Welding is foUqwedJ 
. passivation, mechanical and ejectra| 
jrocesses to ensure internally smaotn; 



lCBa>9<> ♦** wtiv--- r , , 

iBu. sanitary finishes. After flnalj 
all UV80Q0 systems are integrity 
and hydrostatically tested. jj ^ 
m manufacturing facilities ensure the 
liV products from our " " 



of these 



to 




Control Panels • ; 
& Electronic Circuitry j j 

Trolan*5 Uderstanding of installation lirnltations 
has led llo flexibility in system designs, /[ll UVMOO 
system control panels are mountable m;reiYOt|j 
locations and possess the latest in electjnontc 
tircuHiYiand monitoring features. All panels come 
with ailockable front door, operator interface 
display, 



and electrical disconnect switch- The 



electrical systems are designed to UL standarjis 
and coTTform to CE directives. : j | 
On aiMtiw pressure lamp UVSOOO syste|ms[ Ickal. 
standard displays allow the operator to. visjbV 
view ikmp operatioi^al status, •total etapped [ 
aparating time and an optional UV intensity . 
measutiemeni at the system panel. ,j | 



316L reactor chamb&rlinished to 1$ Ra. 



UV8000 medium pressure UV lamp systems are 
furnished with a mteroprocessor based control 
system. Tlie microprocessor can be configured to 
provide specific control functions which permits 
the operation of the unit under such defined 
conditions as flowrate and UV dose delwery 
requiremenU. Irulividual units can also be tied to a 
central control system which can remotely 
monitor the UV system for status updates, alarm 
Indication and redundant equipment availatiility. 
These standard features ensure the integrfty 
required tor reliable operation of your UV8000 
system. Remote indication of alarm conditions 
can be obtained from a set of diy contacts on the 
circuitry of the UVQDOO systems. 



UV: intensity Monitoring 

AllTrolan low pr^ure lamp UVeoOOisystems 
can tiel equipped with a discrete UV intensi^J 
monitdrlng system which measures brjily 
energy emissions. The percent relative intep|ity is 
disp^^ed on the control panel. All iuy'lnten^iy 
and iow UV alarm set-point^ are pre-set aif Je 
factory to provide proper Indication orf| U\j output 
during UV system operatlon and an alamj for 
timi When Inadequate levels of UV e^iergy { 
bainjg {detected. 

m 



on a timed exposure basis. The frequency of the 
shutter activation is configured into the system 
controls when the medium pressure UV80OO 
system is installed. All UVflOOO systems have a 
4-20 mA signal for continuous remote monitoring 
of the relative UV intensity. 



)dium pressure UV lamps emit tha' Bqujivai 
UV erjerBy level of up to 1 6 iow pressurt^ Uy 
lamps. As a result, UV intensity sensors; miKt. 
frorn time to time, be rscalibfawl* orrepiacld, in 
•Ofdeiito Increase the life of the intensity fseiisor. 
Trojak has designed its sensor to otifain fjjIJ UV 
intensity readings through a mechanical shutter 




Atedfum pres^/e uV Intensity monitor 
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' Based (»nanm>hrhimUVtT3rt£ml5stonD^^ 
SBWrtlfi/snuarB cwUmetre btinp bdivarai a iha flwi of lamp life (WPO 

n^nds/squart certtimm oelnn dflUvered at me end o( lamp Wb (5.000 hours). 
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Patents: 
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4,872,980 

Other pTttfitapen^. ^ ^ xn 

copyriattio ijy Trolwi Tcchnolodis Inc^ Umdon. omario, Canada. AP 

any lora 9* by HIV mesna wtthod *8 wntlcn (mi mission bI Troim TBCfmoloBie 

Trt?^// ^/ffi brightest ideas m UVtBcttnolagy 



rasenrtfl. 
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Tngan Technologies Inc. 



He9d Office: 3020 Gofe Road, LondDn. Ontario, Canada 
Eumpcan Office: Uan van Vrtdftsteirt. 160. 2666 DZ, i 
California Office: S90 E. Tabor Ave., Suite I. Fairfield, 



jjaoBi 

.579B1 




- Ba^ on a miriral UV transmission of 9S% and 3 UV doss |? ^O^rtbc^ 
sficondsfeqaare ceirtimcire being delivered m the end d bmp lire (8,7^ tooral- 

rSTa mlnifnym UVtransmlEslon of 98%end « IJV doa of 90 M^^^ 
secondwsquiwi'cintimetre being delivwed atthe end of tamp Bf? (a,760 twnfs). 




Haoiie. Netherlands Tel: 31-70-d^l -3020 Fax: 31-70-391-3330 ® 
" • i25|lj639 rax; (707) 426-3599 -a™.»««.«c«""«" 
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